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RECORDING SIGNAL AMPLIFIER 
APPARATUS 

BACKGROUND OF THE H‘IVENTION 

This invention relates to a signal recording ampli?er 
apparatus and is suitable for an application to the recording 
ampli?er circuit of, e.g., a data recording device for 
recording, particularly, information data on a magnetic tape 
with a rotary head. 

There has in the prior art existed a data recording device 
for recording the information data with a high density by use 
of a digital video tape recorder based on a helical scan 
method. 

More speci?cally, as illustrated in FIG. 1, in such a data 
recording device 1, the information data is coded by. e.g., an 
8-9 modulation method A record signal S0 obtained as a 
consequence of this coding is equalized by an equivalent 
circuit and at the same time ampli?ed by a recording 
ampli?er circuit 2. The information data is then supplied to 
a rotary head 4 mounted on a drum. 

The drum is wound with a magnetic tape 5 to permit its 
running in an oblique direction. The rotary head 4 thereby 
scans the magnetic tape 5 by the helical scan method. 
Note that the reference LS of a rotary transformer 3 

designates a loss caused by the rotary transformer 3, while 
the reference LH of the rotary head 4 represents a total 
inductance of the rotary transformer 3 and the rotary head 4. 
A capacity CH indicates a distributed capacity generated 

by the Wires and the rotary transformer 3 in addition to an 
output capacity of the recording ampli?er circuit 2 itself. 
As a result, in the data recording device 1, a resonance 

circuit is formed by the capacity CH and the inductance LH 
of the head 4. In consequence, as illustrated in FIG. 2, there 
is produced a rise in terms of an amplitude characteristic in 
the vicinity of a maximum frequency f1 of a frequency 
characteristic T0, as seen by the solid line. 
For this reason, in the data recording device 1, a dumping 

resistance RH, one terminal of which is grounded, is con 
nected to an output terminal of the recording ampli?er 
circuit 2. The frequency characteristic T1 as shown by the 
dashed line in FIG. 2, is thereby obtained, wherein the rise 
in the amplitude characteristic in the vicinity of to the 
maximum frequency fl is compensated as much as possible. 

According to this data recording device 1, in this manner, 
the information data is recorded typically at a data rate of 88 
Mbps (consisting of record maximum frequency 44 MHz ). 
Formed on a recording track of the magnetic tape 5 is a 
magnetizing pattern which is reversed at the shortest interval 
of 0.9 pm. 

In this type of the datarecording device 1, arotating speed 
of the rotary head 4 and a running speed of the magnetic tape 
5 are controlled Arelative speed between the rotary head 4 
and the magnetic tape 5 in the direction of the recording 
track is thereby variably-controlled at a speed of 1/1, 1/2, 1A, 
‘/;, 1/16 and 1/24 times respectively. Recorded are the infor 
mation data having data rates 88, 44, 11, and, 3.67 Mbps , 
i.e., the record signals S0 having record maximum frequen 
cies 44, 22, 11, 5.50, 2.50, and 1.84 MHz. 
Namely, with respect to the information data recorded by 

the record signal having the record maximum frequency 44 
MHz and the data rate of 88 Mbps, the relative speed 
between the magnetic tape 5 and the rotary head 4 in the 
recording track direction is variably-controlled at the speed 
of 1/2 times. This information data is readable as a piece of 
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2 
information data having the data rate 44 Mbps, i.e., the 
record maximum frequency of 22 MHZ. A low speed repro 
duction at a 1/2-fo1d speed is thereby attainable. 

Reversely, with respect to the information data recorded 
by the record signal S0 having the data rate 22 Mbps and the 
recording maximum frequency 11 MHZ, the relative speed is 
variably-controlled at the speed of 1/1 times. The information 
data is readable as a piece of information data having the 
data rate 88 [Mbps] , viz., the record maximum frequency 44 
[MHz]. As a result, a high speed reproduction is thereby 
attainable at a 4-times speed. 

As a matter of fact, in the case of the data recording device 
1, a variable-speed recording is, as described above, effected 
at a speed of 1/1 through 1/24 times. Therefore, with respect to, 
e.g., observation data which varies slowly as in the case of 
astronomical observation, the data is recorded at a data rate 
as slow as 3.67 Mbps and reproduced at a data rate as high 
as 88 Mbps. The data is thereby efficiently analyzed in a 
short time by using a computer system. 

In contrast with this, with respect to measurement data or 
observation data which varies quickly, the data is recorded 
at the data rate as high as 88 Mbps and reproduced at the data 
rate as slow as 3.67 Mbps. The data can be surely analyzed 
at a low speed. With this arrangement, the data recording 
device 1 is usable as a buffer for a frequency conversion of 
the information data containing a large amount of informa 
tion. 

In the thus constructed data recording device 1, however, 
the waveform-equalized record signal is amplified, or alter 
natively the recording signals itself contains low frequency 
components. Hence, a so-called linear ampli?er circuit 
exhibiting a linear ampli?cation characteristic is employed 
as the recording ampli?er circuit 2. As explained above, the 
recording ampli?er circuit 2 composed of the linear ampli 
?er circuit includes a typically large-scale circuit. It is 
therefore dif?cult to place the circuit in close proximity to a 
drum on which a magnetic tape running system, such as a 
capstan and a guide roller, exists. In the data recording 
device 1, wires on the output side of the recording ampli?er 
circuit 2 are extended. 

If the wires on the output side of the recording ampli?er 
circuit 2 are extended, a value of the distributed capacity CH 
increases correspondingly. In addition to the rise in the 
frequency characteristic T0 due to the resonance, there arises 
a problem in which, as expressed in the following formula, 
the pass frequency characteristic fH can not be extended. 

Such a problem becomes more conspicuous especially in 
the data recording device for performing multichannel 
recording. It is because the recording ampli?er circuits 
corresponding to the number of channels are needed, and the 
wires have to be extended long corresponding thereto. 

SUMIvlARY OF THE INVENTION 

In view of the foregoing, an object of the present inven 
tion is to provide a signal recording ampli?er circuit capable 
of restraining a generation of the distributed capacity by 
wires down to the minimum irreducible by obviating the 
prior art problems en. 
The foregoing object and other objects of the present 

invention have been achieved by the provision of a signal 
recording ampli?er apparatus wherein a recording ampli?er 
circuit 11 ampli?es and supplies recording signals S10, S11 
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to a rotary head 4 mounted on a drum wound with a 
magnetic tape 5, comprising: a ?rst di?’erential ampli?cation 
means 11A consisting of ?rst and second transistors Q3, Q4 
having bases to which the record signals S10, S11 are 
inputted, emitters supplied with constant currents and col 
lectors at which ampli?cation outputs are obtained; and a 
second di?erential ampli?cation means 11B consisting of 
third and fourth transistors Q6, Q7, having emitters con 
nected to the collectors of the ?rst and second transistors Q3, 
Q4 and bases held at a constant potential, for supplying 
collector outputs to the rotary head 4, whereby the second 
ampli?cation means 11B is disposed in close proximity to 
the drum by extending Wires 13 between the collectors of the 
?rst and second transistors Q3, Q4 and the emitters of the 
third and fourth transistors Q6, Q7. 

Extended are the wires 13 between the collectors of the 
?rst and second transistors Q3, Q4 constituting the ?rst 
di?’erential ampli?cation means 11A and the emitter of the 
third and fourth transistors Q6, Q7 constituting the second 
differential ampli?cation means 11B, the foregoing ?rst 
means having the bases to which the record signals S10, S11 
are inputted and the emitters supplied with the constant 
current. The second differential ampli?cation means 11B is 
disposed in close proximity to the drum, whereby the 
generation of the distributed capacity by the wires 13 can be 
restrained down to a minimum. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed descrip 
tion when read in conjunction with the accompanying draw 
ings in which like parts are designated by like reference 
numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a connection diagram illustrating a conventional 

data recording device; 
FIG. 2 is a characteristic curve diagram for assistance in 

explaining a frequency characteristic thereof; and 
FIG. 3 is a connection diagram showing one embodiment 

of a data recording device according to this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Preferred embodiments of the present invention will be 
described with reference to the accompanying drawings: 

Referring to FIG. 3, wherein the elements corresponding 
to those in FIG. 1 are marked with the same symbols, the 
numeral 10 generally represents a data recording device 
using a recording ampli?er circuit 11 according to this 
invention. A recording signal S10 and its inversion signal 
S11 are inputted to bases of ?rst and second PNP transistors 
Q1 and Q2 in which an input buffer is con?gured by a 
differential transistor coupling via connection of these basis 
to midpoints of resistances R1, R2, R3 and R4 each con 
nected between a positive power source +V and a negative 
power source —V. 

Emitters of the ?rst and second transistors Q1 and Q2 are 
connected in common and further connected via the resis 
tance R5 to the positive power source +V. Collectors thereof 
are connected via resistors R6 and R7 to the negative power 
source —V. 

With this arrangement, collector voltages are outputted to 
collectors of the ?rst and second transistors Q1 and Q2, 
wherein these voltages correspond to the recording signal 
S10 and the inversion signal S11 to be inputted thereto. The 
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4 
collector voltages are inputted to bases of third and fourth 
NPN transistors Q3 and Q4 in which a linear ampli?er 
circuit is con?gured by a differential transistor coupling. 

Emitters of the third and foln'th transisors Q3 and Q4 are 
connected in cormnon and fln'ther to a collector of an NPN 
transistor Q5 constituting a constant current source. Note 
that the emitter of the transistor Q5 is connected via a 
resistor R8 to the negative power source —V, while a base 
thereof is connected via a resistor R9 to the negative power 
source —V and at the same time grounded via a resistor R10. 

Outputted resultantly from collectors of the third and 
fourth transistors Q3 and Q4 are collector currents obtained 
by amplifying the collector voltages of the ?rst and second 
transistors Q1 and Q2, i.e., the recording signal S10 and the 
inversion signal S11 thereof at a predetermined ampli?ca 
tion factor. 
The collector currents of the third and fourth transistors 

Q3 and Q4 are inputted to emitters of sixth and seventh NPN - 
transistors Q6 and Q7 consisting of a di?’erential transistor 
coupling and cascade-connected to the third and fourth 
transistors Q3 and Q4, respectively. 
As a matter of fact, the third and fourth transistors Q3 and 

Q4 are thus connected to the sixth and seventh transistors Q6 
and Q7, thereby constituting a cascade type differential 
ampli?er circuit. 
The sixth and seventh transistors Q6 and Q7 are base 

grounded, whereby an output buffer is con?gured. Collector 
currents outputted from the respective collectors are sup 
plied to both ends of a primary winding of an output 
transformer 12, the midpoint of which is supplied with the 
positive power source +V. 
A secondary winding of this output transformer 12 is 

connected to a primary winding of a rotary transformer 3. In 
this manner, the recording signal S10 is ampli?ed at the 
predetermined ampli?cation factor in the record ampli?er 
circuit 11. The recording signal S10 is then fed to the rotary 
head 4 via the rotary transformer 3, thereby recording the 
recording signal S10 on the magnetic tape 5. 

Extended in the case of this embodiment are wires 13 
between the collectors of the third and fourth transistors Q3 
and Q4 which constitute a cascade type diiferential ampli?er 
circuit and the emitters of the sixth and seventh transistors 
Q6 and Q7. The recording ampli?er circuit 11 is divided into 
an ampli?er circuit unit 11A and an output buffer unit 11B. 
Of these units, the ampli?er circuit unit 11A based on 

large-sized circuitry including the third and fourth transis 
tors Q3 and Q4 is formed on the same substrate as the circuit 
substrate of other recording system. In contrast with this, the 
output buffer unit 1113 including the sixth and seventh 
transistors Q6 and Q7 is formed on a small-sized substrate 
disposed in close proximity to the drum (i.e., to the rotary 
transformer 3). 

In effect, as in the manner given above, when extending 
the wires 13 between the collectors of the third and fourth 
transistors Q3 and Q4 and the emitters of the sixth and 
seventh transistors Q6 and Q7, there is generated a distrib 
uted capacity of approximately 10 pF per 10 cm. 

In the case of this embodiment, however, the sixth and 
seventh transistors Q6 and Q7 are base-grounded. Hence, 
impedances between the collectors of the third and fourth 
transistors Q3 and Q4 and the emitters of the sixth and 
seventh transistors Q6 and Q7 become almost zero. As a 
result, the distributed capacity by the wires 13 is ignora'ble. 
The wires 13 are thereby freely extendible. 
The output buffer unit 11B of the recording ampli?er 

circuit 11 is disposed in close proximity to the drum (viz., 
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the rotary transformer 3). It is therefore possible to restrain 
generation of the distributed capacity by the wires down to 
a There can be attained the recording ampli?er 
circuit 11 capable of restraining a rise in frequency charac 
teristic due to the resonance an extending a pass frequency 
characteristic ?-I. 

Extended based on the construction discussed above are 
the wires 13 between the collectors of the third and fourth 
transistors Q3 and Q4 and the emitters of the sixth and 
seventh transistors Q6 and Q7. the output bu?er unit 11B 
including the sixth and seventh transistors Q6 and Q7 is 
placed close to the drum, thereby actualizing the recording 
ampli?er circuit 11 capable of restraining the generation of 
the distributed capacity by the wires down to a minimum. 

Consequently, it is feasible to obtain the recording ampli 
?er circuit optimal to recording of the digital signal by 
helical-scanning of the magnetic tape 5 with the rotary head 
4. 

In the embodiment discussed above, the present invention 
is applied to the data recording device. This invention is not, 
however, limited to this device, but is also suitable for an 
application widely to the record ampli?er circuits of 
recording/reproducing devices such as, e.g., digital video 
tape recorders, digital audio tape recorders, and the like. 
As explained above, according to the present invention, 

wires between the collectors of the differential ampli?cation 
means and the emitters of the second differential ampli?ca 
tion means are extended, the foregoing ?rst means having 
the bases to which the record signals are inputted and the 
emitters supplied with the constant currents, and the fore 
going second means having the bases held at a constant 
potential. The second differential ampli?cation means is 
disposed in close proximity to the drum. It is therefore 
possible to attain the recording ampli?er circuit capable of 
restraining generation of the distributed capacity by the 
wires to a minimum. 
What is claimed is: 
1. A recording signal ampli?er apparatus wherein a 

recording signal is ampli?ed and supplied to a rotary head 
mounted on a rotary drum wound with a magnetic tape,v 
comprising: 

?rst differential ampli?cation means consisting of ?rst 
and second transistors which have bases to which said 
recording signal to be ampli?ed is inputted, emitters 
supplied with constant currents, and collectors from 
which ampli?cation outputs related to said recording 
signal are obtained; and 

second differential ampli?cation means consisting of third 
and fourth transistors which have emitters connected to 
said collectors of said ?rst and second transistors for 
receiving said ampli?cation outputs related to said 
recording signal, and bases provided with a constant 
potential, collector outputs of said third and fourth 
transistors relating to said recording signal being sup 
plied to said rotary head; 

said second differential ampli?cation means being dis 
posed in close proximity to said rotary drum by extend 
ing wires between said collectors of said ?rst and 
second transistors and said emitters of said third and 
fourth transistors, and said ?rst differential ampli?ca 
tion means being disposed at a location more remote 
from said rotary drum than said second di?erential 
ampli?cation means, whereby an effect of capacitance 
of said wires is reduced, wherein said second differen 
tial ampli?cation means is provided on another circuit 
substrate separate ?'om a substrate for said ?rst di?er 
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6 
ential ampli?cation means, which is connected with 
said second differential ampli?cation means via an 
exclusive cable including said wires. 

2. The recording signal ampli?er apparatus according to 
claim 1, wherein a third differential ampli?cation means 
which consists of said ?fth and sixth transistors is provided 
as a front stage of said ?rst di?erential ampli?cation means, 
wherein bases of said ?fth and sixth transistors are supplied 
with said record signals, and collectors of said ?fth and sixth 
transistors are connected to said bases'of said ?rst and 
second transistors. 

3. The recording signal ampli?er apparatus according to 
claim 1, wherein said recording signal is a digitized data 
signal. 

4. A recording signal ampli?er apparatus wherein a 
recording signal is ampli?ed and supplied to a rotary head 
mounted on a rotary drum wound with a magnetic tape, 
comprising: 

?rst differential ampli?cation means consisting of ?rst 
and second transistors which have bases to which said 
recording signal to be ampli?ed is inputted, emitters 
supplied with constant currents, and collectors from 
which ampli?cation outputs related to said recording 
signal are obtained; and 

second dilferential ampli?cation means consisting of third 
and fourth transistors which have emitters connected to 
said collectors of said ?rst and second transistors for 
receiving said ampli?cation outputs related to said 
recording signal, and bases provided with a constant 
potential, collector outputs of said third and fourth 
transistors relating to said recording signal being sup 
plied to said rotary head; 

said second differential ampli?cation means being dis 
posed in close proximity to said rotary drum by extend 
ing wires between said collectors of said ?rst and 
second transistors and said emitters of said third and 
fourth transistors, and said ?rst differential ampli?ca 
tion means being disposed at a location more remote 
from said rotary drum than said second differential 
ampli?cation means, whereby an effect of capacitance 
of said wires is reduced, wherein said second di?eren 
tial ampli?cation means includes an output 
transformer, a midpoint of a primary winding of which 
is connected to a power source, wherein both ends of 
said primary winding of said output transformer are 
respectively connected to collectors of said third and 
fourth transistors, a secondary winding of said output 
transformer is connected to a ?xed-side winding of a 
rotary transformer rotating with said rotary head, and 
said collector outputs of said second dilferential ampli 
?cation means are applied to said rotary head through 
said output transformer and said rotary transformer. 

5. A recording signal ampli?er apparatus, comprising: 
a source of input signals to be recorded by a rotary head 
mounted on a rotary drum wound with a magnetic tape; 

a ?rst differential ampli?er means having a ?rst and a 
second transistor each having a base to which signals 
representative of said input signals are inputted, an 
emitter supplied with a constant current signal, and a 
collector from which an output signal representative of 
an ampli?ed output of said signals representative of 
said input signals are obtained, said ?rst differential 
ampli?er means being located at a location relatively 
remote from said rotary drum; 

a second differential ampli?er means having a third and a 
fourth transistor each having an emitter respectively 
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connected to a collector of said ?rst and said second 
transistors in said ?rst differential ampli?er means by 
Wires for receiving said output signal representative of 
an ampli?ed output of said signals representative of 
said input signals, a base provided with a constant 
potential, and a collector from which outputs of said 
third and fourth transistors representative of said input 
signals are provided to said rotary head, said second 
differential ampli?er means being located at a location 
nearer to said rotary drum than said ?rst differential 
ampli?er means, said wires being extended between 
said emitters of said third and fourth transistors to said 
collectors of said ?rst and second transistors, whereby 
an e?’ect of distributed capacitance of said wires is 
reduced, wherein said second di?’erential ampli?cation 
means is provided on another circuit substrate sepa 
rated from a substrate for said ?rst differential ampli 
?cation means, which is connected with said second 
diiferential ampli?cation means via an exclusive cable 
including said wires. 

6. The recording signal ampli?er apparatus according to 
claim 5, wherein third diiferential ampli?cation means 
which consists of said ?fth and sixth transistors is provided 
as a front stage of said ?rst differential ampli?cation means, 
wherein bases of said ?fth and sixth transistors are supplied 
with said record signals, and collectors of said ?fth and sixth 
transistors are connected to said bases of said ?rst and 
second transistors. 

7. The recording signal ampli?er apparatus according to 
claim 5, wherein said recording signal is a digitized data 
signal. 

8. A recording signal ampli?er apparatus, comprising: 
a source of input signals to be recorded by a rotary head 
mounted on a rotary drum wound with a magnetic tape; 

?rst differential ampli?er means having a ?rst and a 
second transistor each having a base to which signals 
representative of said input signals are inputted, an 
emitter supplied with a constant current signal, and a 
collector from which an output signal representative of 
an ampli?ed output of said signals representative of 
said input signals are obtained, said ?rst diiferential 
ampli?er means being located at a location relatively 
remote from said rotary drum; 

a second differential ampli?er means having a third and a 
fourth transistor each having an emitter respectively 
connected to a collector of said ?rst and said second 
transistors in said ?rst diiferential ampli?er means by 
wires for receiving said output signal representative of 
an ampli?ed output of said signals representative of 
said input signals, a base provided with a constant 
potential, and a collector from which outputs of said 
third and fourth transistors representative of said input 
signals are provided to said rotary head, said second 
differential ampli?er means being located at a location 
nearer to said rotary drum than said ?rst differential 
ampli?er means, said wires being extended between 
said emitters of said third and fourth transistors to said 
collectors of said ?rst and second transistors, whereby 
an effect of distributed capacitance of said wires is 
reduced, wherein said second di?’erential ampli?cation 
means includes an output transfonner, a midpoint of a 
primary winding of which is connected to a power 
source, wherein both ends of said primary winding of 
said output transformer are respectively connected to 
collectors of said third and fourth transistors, a second 
ary Winding of said output transformer is connected to 
a ?xed-side winding of a rotary transformer rotating 
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with said rotary head, and said collector outputs of said 
second differential ampli?cation means are applied to 
said rotary head through said output transformer and 
said rotary transformer. 

9. A recording signal ampli?er apparatus, comprising: 
a rotary drum about which a magnetic tape is wound; 
a rotary head mounted on said rotary drum said and 

having a rotary transformer with a movable coil and a 
?xed coil; 

a transformer having its secondary connected to said ?xed 
coil of said rotary transformer; 

a source of input signals to be recorded by a rotary head 
mounted on a rotary drum wound with a magnetic tape; 

a ?rst differential ampli?er means having a ?rst and a 
second transistor each having a base to which signals 
representative of said input signals are inputted, an 
emitter supplied with constant current signal, and a 
collector from which an output signal representative of 
an ampli?ed output of said signals representative of 
said input signals are obtained, said ?rst differential 
ampli?er means being located at a location relatively 
remote from said rotary drum; 

a second differential ampli?er means having a third and a 
fourth transistor each having an emitter respectively 
connected to a collector of said ?rst and said second 
transistors in said ?rst differential ampli?er means by 
wires, a base provided with a constant potential, and a 
collector from which outputs of said third and fourth 
transistors are provided to said rotary head, said second 
differential ampli?er means being located at location 
nearer to said rotary drum than said ?rst differential 
ampli?er means, said wires being extended between 
said emitters of said third and fourth transistors to said 
collectors of said ?rst and second transistors, whereby 
a effect of distributed capacitance of said wires is 
reduced, wherein said second differential ampli?cation 
means is provided on another circuit substrate sepa 
rated from a substrate for said ?rst differential ampli 
?cation means, which is connected with said second 
differential ampli?cation means via an exclusive cable 
including said wires. 

10. The recording signal ampli?er apparatus according to 
claim 9, wherein a third differential ampli?cation means 
which consists of said ?rth and sixth transistors is provided 
as a front stage of said ?rst di?erential ampli?cation means, 
wherein bases of said ?fth and sixth transistors are supplied 
with said record signals, and collectors of said ?fth and sixth 
transistors are connected to bases of said ?rst and second 
transistors. 

11. The recording signal ampli?er apparatus according to 
claim 9, wherein said recording signal is a digitized data 
signal. 

12. A recording signal ampli?er apparatus, comprising: 
a rotary drum about which a magnetic tape is wound; 
a rotary head mounted on said rotary drum and having a 

rotary transformer with a movable coil and a ?xed coil; 
a transformer having its secondary connected to said ?xed 

coil of said rotary transformer; 
a source of input signals to be recorded by a rotary head 
mounted on a rotary drum wound with a magnetic tape; 

a ?rst differential ampli?er means having a ?rst and a 
second transistor each having a base to which signals 
representative of said input signals are inputted, an 
emitter supplied with constant current signal, and a 
collector from which an output signal representative of 
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an ampli?ed output of said signals representative of 
said input signals are obtained, said ?rst di?’erential 
ampli?er means being located at a location relatively 
remote from said rotary drum; 

a second diiferential ampli?er means having a third and a 
fourth transistor each having an emitter respectively 
connected to a collector of said ?rst and said second 
transistors in said ?rst di?’erential ampli?er means by 
wires, a base provided with a constant potential, and a 
collector from which outputs of said third and fourth 
transistors are provided to said rotary head, said second 

- diiferential ampli?er means being located at a location 
nearer to said rotary drum than said ?rst differential 
ampli?er means, said wires being extended between 
said emitters of said third and fourth transistors to said 
collectors of said ?rst and second transistors, whereby 

10 
an e?’ect of distributed capacitance of said wires is 
reduced, wherein said second differential ampli?cation 
means including an output transformer, a midpoint of a 
primary winding of Which is connected to a power 
source, wherein both ends of said primary winding of 
said output transformer are respectively connected to 
collectors of said third and fourth transistors, a second 
ary winding of said output transformer is connected 
?xed- side winding of a rotary transformer rotating with 
said rotary head, and said collector outputs of said 
second differential ampli?cation means are applied to 
said rotary head through said output transformer and 
said rotary transformer. 

***** 


